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Insight-trainingThe aim of the present study was to develop and examine the quality of the Ambulance Driver Self-
assessment Questionnaire (ADSQ) and the Ambulance Driver Peer-assessment Questionnaire (ADPQ) mea-
suring aspects of, driving performance, driving style and driving competence. In addition the ADSQ measures
self-reﬂection and safety-attitudes. The aim of the study was also to examine ambulance drivers' self- and
peer-assessments as well as to examine the accuracy of self-assessments by comparing self-assessed and
peer-assessed driving performance, driving style and competence. 76 ambulance drivers employed at two
ambulance stations in northern Sweden completed ADSQ and ADPQ. Item analyses were conducted to exam-
ine the psychometric properties of the items, and based on the results some revisions were made to improve
the questionnaires. The revised questionnaires were functioning rather well, although some subscale demon-
strated low internal consistency. Subscale inter-correlations provided support for construct validity. Self- and
peer-assessments indicated safe driving performance and good driver competence, which is positive from a
trafﬁc safety perspective. A comparison of mean self- and peer-assessment ratings, controlling for age, gender
and driving experience showed no signiﬁcant differences, except for the subscale overtaking. This indicates
that ambulance drivers' self-assessments are realistic in most areas.
© 2012 International Association of Trafﬁc and Safety Sciences. Published by Elsevier Ltd. All rights reserved.1. Introduction
The ability to accurately assess one's own driving competence and
driving behavior may be expected to have relevance for the driving
performance, because safe driving requires that the driver can adapt
his or her behavior to the demands of the driving task [1]. For example,
a driver who is aware of the limitations of his or her driving skills on
slippery road conditions may be able to take this into consideration
and adapt the driving accordingly [2]. On the other hand, inaccurate
self-assessments might result in that drivers engage in driving tasks
that are too demanding and unsafe [1]. Many studies have examined
drivers' self-assessments of competence and driving skill, and several
attempts have been made to develop rating scales and questionnaires
to measure these constructs [3]. Most of these scales focus on aspects
of driving performance and driver competence that pertain to the
general population of drivers. Little attention has been brought to
self-assessments of professional drivers [4,5]. Although the general
aspects of driving performance are relevant for these groups, there are
additional aspects of driving performance and competence that are
relevant for the safety of professional drivers, e.g. emergency drivers
[4]. Emergency drivers are particularly at risk. In comparison to othernal Science, Umeå University,
+46 90 786 66 86.
Sundström).
ssociation of Trafﬁc and Safety Scienvehicles, ambulances have an increased risk of collision involvement
[6]. Compared to the general population, ambulance drivers are more
than ﬁve times more likely to become a fatality in a crash [7].
The most common strategy for examining the accuracy of self-
assessed driver competence has been by asking drivers to compare
their own driving skills to that of the average driver. These studies
have indicated that drivers are overconﬁdent, as the majority believe
that they are more skilled than the average driver [8–10]. However,
this methodology is problematic because one cannot determine
whether the drivers are overconﬁdent or not as information about
their actual competence is missing [11]. Thus, in order to obtain reliable
information about the accuracy of driver competence, there is a need to
compare self-assessed competence with external measures of compe-
tence. Studies that have applied this strategy indicate that the propor-
tion of drivers who make accurate assessments of their own skills are
larger than what has been indicated from studies focusing on compari-
son with the average driver [12,13].
Research indicates that the accuracy of self-assessment can be de-
veloped through education, for example by practicing self-assessment
and obtaining feedback on self-assessment and performance [14].
Self-assessment skills, such as meta-cognitive skills and reﬂective
thinking have been shown to be essential characteristics of an expert,
and these skills play an important part in the development of expertise.
An accurate assessment of one's own driving performance and compe-
tence can be expected to be important for trafﬁc safety, not only for the
general population of drivers, but for other groups as well. Thus,ces. Published by Elsevier Ltd. All rights reserved.
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and for professional drivers, such as ambulance drivers. It is impor-
tant to include training of self-assessment skills in the training of
ambulance drivers, because these skills do not develop automatically
[15].
The training of ambulance drivers in Sweden has commonly been
focusing on improving maneuvering skills, such as vehicle handling
skills at high speeds. There is however little evidence that this kind
of training has any effect on reducing the accident risk [16]. Previous
studies suggest that training focusing on risk perception and hazard
awareness [4] as well as anticipatory skills rather than maneuvering
skills in slippery driving conditions is preferable, because skill-
focused training tends to result in overestimation of one's own skills
[17,18]. Thus, the driver training should make drivers aware that
they cannot rely on their skills to handle a critical situation in trafﬁc.
The aim of such training is to improve the accuracy of drivers' self-
assessment and to encourage them to drive with larger safety mar-
gins. Research indicates that insight training has positive effects on
safety margins, distance to other vehicles and tendency to overtake
[19] and results in a safer driving style [20]. Self-assessment of one's
own driving competence and driving style is an essential aspect of in-
sight training.
In order to examine ambulance drivers' self-assessment of driving
performance and competence, and to examine the accuracy of their
self-assessments, reliable and valid instruments are needed. Such
instruments could be used to examine levels of self-assessments
generally, but could also be used to examine the effect of driver educa-
tion on self-assessments. Based on this, there is a need to develop and
evaluate self-report instruments for driving performance and compe-
tence among ambulance drivers.1.1. Purpose
The purpose of the present study was three-fold. First, to devel-
op questionnaires measuring ambulance drivers' self-assessed
driving performance, driving competence, driving style, self-
reﬂection and safety-attitudes as well as peer-assessed driving
performance, driving competence and driving style and to examine
the psychometric properties of the items and subscales in these ques-
tionnaires. Second, the purpose was to examine ambulance drivers'
self-assessed and peer-assessed driving performance and driving com-
petence. Third, the purpose was to examine the accuracy of the self-
assessments.2. Method
2.1. Participants and procedure
Seventy-eight ambulance drivers employed at two ambulance sta-
tions in Northern Sweden were invited to participate in the study. Of
these, 76 decided to participate. The participants were between 26
and 62 years of age (M=42.82, SD=9.89) and 83% were male. Most
of the participants had long emergency driving experience. About 25%
had 1–6 years of experience, 25% had between 7 and 14 years of expe-
rience, 25% had between 15 and 23 years of experience, and the last
25% had between 24 and 37 years of experience.
The participants received a letter containing information about
the study and were asked to complete a self-assessment and peer-
assessment questionnaire online. They were informed that participa-
tion was voluntary. They started by ﬁlling out the self-assessment,
and then they were asked to make a peer-assessment of three of
their colleagues by ﬁlling out the peer-assessment questionnaire.
The peer-assessment was a blind procedure: the ambulance drivers
did not know whom they were assessed by.2.2. Questionnaire development
The questionnaires developed in this study were labeled the Am-
bulance Driver Self-assessment Questionnaire (ADSQ) and the Ambu-
lance Driver Peer-assessment Questionnaire (ADPQ). The rationale
for developing the questionnaires was to use them for evaluating
the effects of an insight-training course for ambulance drivers. The
goals of the course were to improve ambulance drivers' judgment, risk
awareness and self-reﬂection on their emergency driving. Therefore,
the goals of the insight-training coursewere used as a basiswhen devel-
oping the questionnaires. The goals of the insight-training course cover
competences important for safe driving and were based on analyses of
circumstances around ambulance crashes [21], the Swedish Road
Administration's guidelines for training of ambulance drivers [22],
focus-group interviews with ambulance drivers concerning characteris-
tics of a safe driver [23], and the regulations regarding risk education for
category B [24]. In addition to the goals of the course, the construction of
the questionnaires was also guided by existing instruments measuring
other aspects of driving skill and driving behavior in general (e.g. DBQ)
and the driving behavior of ambulance drivers in particular [4].
In order to ensure that the questions were clear and understand-
able to the respondents, the questions and response alternatives
were tested in a cognitive interview [25] with one ambulance driver.
In this interview, the driver was asked to complete the questionnaire,
and the answers were probed for more information to indicate
whether the person did understand the question as intended. As a re-
sult of this interview, some revisions were made. As a ﬁnal step, the
questions were reviewed by ﬁve experts in test construction, and re-
visions were made in order to further improve the questions.
The self-assessment questionnaire included some background
questions about driving experience and accident record, items about
driving performance, driving style out on a call and back to the hospital
(see Table 1), perceived driving competence (see Table 2), self-reﬂection
(see Table 3), whether drivers rely on other road users (see Table 4), as
well as some items about safety attitudes (see Table 4). In total, 24
items were included in the questionnaire (see Fig. 1). The wording of
the self-assessment items is presented in Tables 1 to 4.
There are studies that indicate that a relatively large proportion of
drivers overestimate their driving competence when compared to
driver examiners' assessment of competence [12,13]. In order to ob-
tain an external measure of ambulance drivers' driving performance
and driving competence, the peer-assessment questionnaire was
developed. Both self-assessment and peer-assessment were used to
evaluate the effects of the insight-training course and self-assessment
was compared to peer-assessment in order to evaluate the accuracy
of self-assessments [26]. The items in the peer-assessment corre-
sponded to the items in the self-assessment questionnaire, tapping
the colleague's driving performance as well as driving competence
(see Fig. 1). In addition, the peer-assessment also included a question
where drivers were asked how conﬁdent they were in their assess-
ment of their colleague. This item was included to obtain an estimate
of the reliability of peer-assessments. The wording of the peer-
assessment items is presented in Table 6.
Because the questionnaires cover aspects important for safe driv-
ing, they could be valuable not only for evaluating the effects of the
insight-training course, but for other purposes as well, given that
they are reliable and valid. For example, they could be used for re-
search purposes increasing the understanding of ambulance drivers'
self-assessments, and the relationship between self-assessed driving
competence, driving skills and self-reﬂection as well as the relation-
ship between self- and peer-assessment in general.
2.3. Statistical analyses
First, the quality of the items in the questionnaires was examined.
The psychometric properties of the items and subscales were examined
Table 3
Descriptive statistics of items of self-reﬂection.
Self-reﬂection M SD r
Your shortcomings as a driver 2.57 .93 .65
How your own driving behavior affects other road users 3.13 .95 .73
How your driving is affected by a stressful situation 2.90 .99 .72
How your own driving is affected by the emergency of the
mission
3.24 .88 .62
Whether those decisions you made during the drive were
the right ones
3.21 .90 .74
Whether you acted in a good way during the driving 3.27 .93 .68
What consequences an accident on a rural road might have 3.23 1.02 .43
The safety of your colleague when he/she is back with
the patient, not wearing a seat belt
4.03 .92 .61
Total scale 3.20 .94 α=.88
Note: Labels on the rating-scale were: 1. Seldom or never, 2. Seldom, 3. Sometimes, 4.
Often, and 5. Very often.
Table 1





Driving in intersections 3.64 1.13 α=.50
1. You stop before passing the intersection 2.79 1.14 .32
2. You adapt the speed to the speed-limit of the
intersecting trafﬁc
3.82 1.45 .27
3. You are prepared to brake when driving
through the intersection
4.33 .80 .34
Closing in on the vehicle in front 3.90 .94 α=.56
1. You try to get the driver in the vehicle in front to
notice you by driving close behinda
4.18 .78 .33
2. You keep enough distance to the vehicle in front
in order to avoid a collision if the vehicle would
have to brake suddenly
4.27 .76 .52
3. You apply the 3-second rule 2.86 1.24 .29
4. You assume that the driver in front will keep to
the side of the roada
4.27 .98 .19
Overtaking 4.10 .85 α=.59
1. You are close to the vehicle in front in order to
make overtaking easiera
3.68 .91 .26
2. Oncoming vehicles are forced to the side of the
roada
3.66 .97 .51
3. The visibility is poora 4.51 .90 .27
4. You misjudge the distance to the oncoming
vehiclea
4.50 .60 .53
Speeding 3.63 .92 α=.62
1. You exceed the speed limit with more than
30 km/ha
3.18 .85 .56
2. You exceed the maximum speed of 140 km/h
stated in the safety policya
4.01 .84 .43
3. You drive faster than 30 km/h when passing a
schoola
3.69 1.07 .26
Speed adaptation 4.34 .65 α=.75
1. Residential area with people in the streets 4.65 .51 .42
2. Rural roads without game fences 3.41 .87 .48
3. Driving on narrow roads with oncoming vehicles 4.39 .75 .56
4. Poor visibility 4.69 .55 .59
5. Slippery road conditions 4.53 .58 .52
Driving style
Driving style out on a call 4.12 .64 α=.71
1. Attentive driving 4.76 .43 .39
2. Careful driving 3.99 .78 .57
3. Impulsive drivinga 4.65 .51 .26
4. Patient driving 4.18 .75 .45
5. Smooth driving 3.92 .62 .52
6. Accelerating fasta 3.03 .79 .20
7. Aggressive drivinga 4.35 .62 .58
Driving style back to hospital 4.65 .51 α=.54
1. Careful driving 4.68 .50 .29
2. Smooth driving 4.60 .54 .39
3. Braking harda 4.65 .48 .38
Note: The labels on the rating scalewere 1. Very seldomor never, 2. Seldom, 3. Sometimes,
4. Often, and 5. Very often or always.
a Reversed scale.
Table 2
Descriptive statistics of items of self-assessed and peer-assessed driving competence.
Perceived driving competence Self-assessment Peer-assessment
M SD r M SD r
Driving with safety margins 4.03 .66 .65 4.50 .61 .84
Foreseeing risks in trafﬁc 4.18 .66 .65 4.43 .69 .84
Adapting the speed to the prevailing
conditions
4.10 .59 .52 4.53 .67 .81
Avoiding critical situations 4.08 .72 .71 4.44 .64 .83
Making safe judgments 4.08 .62 .73 4.45 .67 .85
Identifying risks in trafﬁc 4.14 .62 .71 4.37 .68 .80
Total scale 4.10 .65 α=.87 4.45 .77 α=.94
Note: The labels on the rating scale were: 1 = Poor, 2 = Somewhat poor, 3 =
Acceptable, 4 = Good, and 5 = Very good.
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scale correlations for items in the ADSQ and ADPQ and internal consis-
tency (Cronbach's alpha) for the subscales as well as inter-correlations
between subscales (Spearman's rank-order correlation, rs). Because
the questionnaires were to be used to evaluate the effects of the
insight-training course, it was important that the items were sensitive
to variation and changes in self-reported or peer-assessed driving per-
formance. Therefore, items that demonstrated poor variation were
deleted. In addition, items that were weakly correlated with the total
score of the subscale and hence did not contribute to the subscales
were removed. Secondly, the accuracy of self-assessments was exam-
ined by comparing these to peer-assessments.
In order to maximize the accuracy of the comparison of self-
assessment and peer-assessment, only those who were very conﬁdent
or fairly conﬁdent in their peer-assessments were selected for further
analysis. (Of the 199 peer-assessmentsmade, 136were selected for fur-
ther analysis.) Of the 69 drivers assessed, 20 were assessed by one
colleague, 31 were assessed by two colleagues and 18 were assessed
by three colleagues. In order to obtain a summarized measure for
those who were assessed by more than one colleague, the mean of the
colleagues' assessments was calculated. The mean of the peer-
assessments was then compared with the self-assessments for each
subscale. For each individual, mean differences of self- and peer-
assessments were tested for statistical signiﬁcance using repeated
measures ANOVA controlling for gender, age and ambulance driving ex-
perience (1–10 years, 11–21 years, 22–37 years). Effect sizewas assessed
with partial η2. For experimental and social/clinical psychology, guide-
lines have been presented for small (η2=.01), medium (η2=.09), and
large (η2=.25) effects.
In order to examine how accurately the drivers can assess their
own driving competence, the self-assessments were compared with
peer-assessments. Based on their average ratings, self-assessed and
peer-assessed competences were categorized as Very good, Good,
Acceptable, Somewhat poor, or Poor.1 When self- and peer-assessments
were in the same category, drivers were considered to have an accurate
perception of their competence. If self-assessments were lower than
peer-assessments, this was interpreted as an underestimation, and if
self-assessments were higher this was interpreted as an overestimation.
3. Results
3.1. Ambulance drivers' self-assessments
The ADSQ included items designed to measure ﬁve aspects of driv-
ing performance: Driving in intersections, Overtaking, Closing in on the
vehicle in front, Speeding, and Speed adaptation. Psychometric analyses1 Ratings between 1 and 1.99 = Very good, 2.00 and 2.99 = Good, 3.00 and 3.99 =
Acceptable, 4.00 and 4.99 = Somewhat poor, and 5.00 = Poor.
Table 4
Descriptive statistics for items measuring whether drivers rely on other road users
while driving and drivers' safety attitudes.
M SD r
Rely on other road-users 4.14 .68 α=.74
When I overtake I assume that oncoming vehicles keep to
the side of the road
4.27 .80 .52
When I am closing in on the vehicle in front I assume that
they keep to the side of the road
4.14 .85 .64
I assume that other road users notice the ambulance when
the lights and sirens are on
4.01 .89 .52
Safety attitudes 3.95 .63 α=.78
Sometimes it is necessary to compromise with safety in
order to get to the patient fast
4.12 .79 .44
It is okay to keep a shorter distance to the vehicle in front
if you focus on the driving
4.09 .74 .61
It is okay to keep a higher speed than other colleagues if
you are skilled enough
4.23 .93 .58
It is okay to keep a higher speed if you are attentive 4.01 .99 .55
It is okay to keep a higher speed if the mission is especially
emergent
3.49 1.05 .65
It is good to keep a higher speed generally in order to get
to the patient faster
3.76 .96 .39
Note: Labels on the rating-scale were: 1. Strongly agree, 2. Agree 3. Neither agree nor
disagree, 4. Disagree, and 5. Strongly disagree.
43A. Sundström, P. Albertsson / IATSS Research 36 (2012) 40–47were conducted to analyze the items on these subscales (see Table 1).
Six items were designed to assess Driving in intersections. The items
asked how often the drivers have been driving in the following way
through intersections. Two items were removed due to poor variation.
The four remaining items were weakly to moderately inter-correlated
and α=.43. The analysis suggested that deletion of one of these items
resulted in higher inter-correlations α=.50. Therefore, this item was
also removed. The scoring of the itemswere reversed, hence high scores
on this scale indicate safe driving behavior in intersections. The average
ratings suggest that the driving performance through intersections is
fairly safe. Drivers sometimes stop before passing the intersection,
they often adapt the speed to the speed limit of the intersecting trafﬁc,
and they are very often prepared to brake when driving through an
intersection.
Five items were designed to tap how ambulance drivers behave
when Closing in on the vehicle in front (for two of these items the scoring
was reversed). The items asked how often the following has occurred
when closing in on the vehicle in front. The analysis indicated that
one item was only weakly related to the scale and the other items,
and therefore this item was removed. The remaining four items were
moderately inter-correlated and α=.56. High scores on this scale
represent safe behavior when closing in on the vehicle in front. The
average ratings indicate that the driving behavior of the ambulance
drivers is fairly safe when closing in on vehicles in front. They seldom
drive close behind, they often keep enough distance to the vehicle in
front, they sometimes apply the 3-second rule and they seldom assume
that the driver in front will keep to the side of the road (see Table 1).
Four items were designed to assess self-reported driving behavior




















Fig. 1. Content areas included in the self-assessment questionnaire. Boldwere asked how often the following had occurred when overtaking
another vehicle (see Table 1). The items were moderately correlated,
α=.59. High scores represent safe driving when overtaking. The
average ratings indicate safe overtaking behavior. They seldom drive
close to the vehicle in front or force oncoming vehicles to the side
of the road. They seldom overtake when the visibility is poor or mis-
judge the distance to the oncoming vehicle.
Three items were developed to assess Speeding. In these items the
participants were asked how often the following situations have
occurred when driving out to the patient (see Table 1). The items
were moderately correlated, and α=.62. The scores were reversed
so that high scores represented safe behavior with respect to speed-
ing, i.e. no speeding behavior. The average ratings indicate that they
sometimes exceed the speed limit by more than 30 km/h, they seldom
exceed the maximum speed of 140 km/h stated in the trafﬁc policy,
and they sometimes or seldom drive faster than 30 km/h when passing
a school.
Five items were developed to assess the tendency to Adapt the
speed to certain situations. In these items the participants were
asked how often they have lowered the speed in a number of situa-
tions. The items were fairly strongly inter-correlated, α=.74. Scores
were reversed so that high scores indicate good speed adaptation.
The average ratings indicate good speed adaptation, because they
often or very often decrease the speed in certain situations (see
Table 1).
Moreover, the questionnaire included items designed to measure
Driving style out on a call and Driving style back to the hospital, respec-
tively. Seven items were developed to tap Driving style out on a call
and six items were constructed to tap Driving style back to the hospital
with the patient in the ambulance. The participants were asked how
often they drive in the following way when driving out to the patient
and back to the hospital, respectively. Three of these items demon-
strated poor variance and were deleted. The analyses indicated that
the remaining items on each subscale were moderately to strongly
correlated with the total score of the subscale (see Table 1). For the
subscale about Driving style out on a call, α=.71. For the subscale
about Driving style to hospital, however, the internal consistency was
lower, α=.54. For both subscales, high scores represent safe driving
performance. The average ratings on the items indicate safe driving
performance, both out on a call and back to the hospital.
Six items were designed to assess participants' perceived driving
competence as ambulance drivers (see Table 2). The participants
were asked how they would describe their present driving competence
as an ambulance driver. High scores represented good perceived com-
petence. The items were strongly inter-correlated and the internal con-
sistency was high α=.87. The average ratings indicated that the
participants rated their competence as good.
Eight items were constructed to tap how often participants
reﬂected upon different aspects of their driving (see Table 3). The
analysis showed that the items were fairly strongly correlated, and
α=.88. High scores indicated that drivers often reﬂect upon their
driving. The average ratings indicate that drivers sometimes or often re-
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-faced areas are also included in the peer-assessment questionnaire.
Table 6




Overtaking 4.45 .57 α=.68
1. Oncoming vehicles are forced to the side of the roada 3.99 .91 .34
2. The visibility is poora 4.71 .61 .53
3. You misjudge the distance to the oncoming vehiclea 4.63 .67 .55
Speed adaptation 4.03 .73 α=.74
1. Residential area with people in the streets 4.55 .57 .50
2. Rural roads without game fences 3.38 1.00 .56
3. Slippery road conditions 4.16 .86 .63
Driving style
Driving style out on a call 4.06 .88 α=.75
1. Attentive driving 4.55 .56 .21
2. Careful driving 4.02 .91 .48
3. Patient driving 3.99 .89 .52
4. Smooth driving 4.04 .77 .59
5. Accelerating fasta 3.48 1.11 .39
6. Aggressive drivinga 4.28 .89 .55
Driving style back to hospital 4.44 .62 α=.74
1. Careful driving 4.49 .60 .55
2. Smooth driving 4.35 .62 .66
3. Braking harda 4.49 .64 .47
Note: The following question was asked: How often has the following occurred when
your colleague drives? The question was answered using the following rating scale:
1. Very seldom or never, 2. Seldom, 3. Sometimes, 4. Often, and 5. Very often or always.
a Reversed scoring.
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on other road users and presume that they will act in certain ways
(see Table 4). The analysis indicated that the items were strongly
inter-correlated, α=.74. High scores on this scale represent safe atti-
tudes. The average ratings indicate that drivers do not agree with the
statements posed, i.e. they do not presume that other road users keep
to the side of the road or notice them.
Seven items were constructed to tap drivers' safety attitudes. One
item was removed because of poor variation. The items were posi-
tively and moderately to strongly inter-correlated (see Table 4),
α=.78. High scores on these items represent safe attitudes. As indi-
cated in Table 4, the drivers have high ratings on safety attitudes.
The inter-correlations between the subscales in the ADSQ were ex-
amined (see Table 5). The scoring of some of the subscales has been re-
versed so that high scores on all subscales represent safe driving, safe
attitudes or high competence. The results indicated that there are mod-
erate to strong positive correlations between most of the subscales.
There were rather strong correlations among the subscales of driving
performance and driving style. The subscale about self-refection
showed weak or no relations to the other subscales in the ADSQ.
3.2. Evaluation of peer-assessment items
The items in the ADPQ were also subjected to psychometric ana-
lyses (see Table 6). First, the item distributions were examined. Nine
items demonstrated poor variance (most of the participants' re-
sponses were located in one category) and were therefore removed
from the questionnaire. The psychometric analyses indicated two items
tapping driving in Intersections, three items driving performance when
Closing in on the vehicle in front, and three items about Speeding demon-
strated low item-scale correlations and were therefore not suitable to
use. Hence, these items were removed. The analysis of the remaining
items indicated that four subscales of driving performance and driving
style demonstrated sound psychometric properties (see Table 6).
The items on the subscale of Overtakingwere moderately correlat-
ed with the total score of the subscale and α=.64. The average rat-
ings show that the drivers assess the overtaking behavior of their
colleagues as safe.
The items in the subscale Speed adaptationwere moderately corre-
lated with the total score and α=.68. The average ratings indicated
that speed adaptation is good for residential areas and slippery
roads. For rural roads without game fences, the drivers do not lower
the speed as often as for the other situations.
The items about Driving style out on a call were also moderately
correlated and α=.75. The three items about Driving style to hospital
were moderately correlated with the total score and α=.74. The av-
erage ratings for these subscales indicate that the drivers believe that
their colleagues often or very often engage in safe driving behavior,
such as attentive, patient, careful and smooth driving, both out on aTable 5
Inter-correlations between subscales in the self-assessment questionnaire.
Self-assessment 1. 2. 3. 4.
1. Driving in intersections – .35⁎⁎ .35⁎⁎ .42⁎⁎
2. Closing in on vehicle in front – .45⁎⁎ .42⁎⁎
3. Overtaking – .41⁎⁎
4. Speeding –
5. Speed adaptation
6. Driving style out on a call
7. Driving style to hospital
8. Driving competence
9. Self-reﬂection
10. Rely on others
11. Safety attitudes
⁎ pb .05.
⁎⁎ pb .01.call and to hospital. Unsafe behavior such as braking hard or aggres-
sive driving seldom occurs.
Six items were developed to assess the colleagues' driving compe-
tence. The items were positively and strongly correlated with the total
score (see Table 2) and the internal consistency was high, α=.94. The
average ratings indicated that the drivers assessed their colleagues'
competence as good or very good for the different aspects. The ratings
of the different areas were homogenous, indicating a high level of
competence in all areas.
The inter-correlations between the subscales in the peer-assessment
questionnaire were examined (see Table 7).There were moderate to
strong positive correlations between the subscales. The subscales of driv-
ing performance and driving style were strongly and positively correlat-
ed, while the subscale of driving competence were more weakly
correlated to these subscales.
3.3. Accuracy of ambulance drivers' self-assessment
In order to examine the accuracy of ambulance drivers' self-
assessments, these were compared with the peer-assessments for
those subscales that demonstrated sound psychometric properties,5. 6. 7. 8. 9. 10. 11.
.23 .35⁎⁎ .33⁎⁎ .12 .19 .18 .24⁎
.18 .47⁎⁎ .33⁎⁎ .28⁎ .11 .47⁎⁎ .40⁎⁎
.27⁎ .49⁎⁎ .47⁎⁎ .32⁎⁎ .10 .33⁎⁎ .40⁎⁎
.19 .46⁎⁎ .29⁎⁎ .17 .15 .23⁎ .42⁎⁎
– .48⁎⁎ .37⁎⁎ .22 −.08 .23 .15
– .58⁎⁎ .40⁎⁎ −.01 .38⁎⁎ .40⁎⁎
– .48⁎⁎ .05 .32⁎⁎ .37⁎⁎





Inter-correlations between sub-scales in the peer-assessment questionnaire.
Peer-assessment 1. 2. 3. 4. 5.
1. Overtaking – .44⁎⁎ .45⁎⁎ .46⁎⁎ .24⁎⁎
2. Speed adaptation – .47⁎⁎ .44⁎⁎ .32⁎⁎
3. Driving style out on a call – .58⁎⁎ .27⁎⁎
4. Driving style to hospital – .59⁎⁎
5. Driving competence –
⁎⁎ pb .01.
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Driving performance to hospital and Driving competence. In the peer-
assessment scales some items were removed due to poor psychomet-
ric properties. In order to make scales comparable, these items were
also removed from the self-assessment scales for these analyses. For
four of the ﬁve subscales, there were no signiﬁcant differences, indi-
cating that the self-assessments were on about the same levels as
the assessments made by the colleagues when controlling for gender,
age and ambulance driving experience. For the subscale Overtaking,
however, self-assessments (M=4.28, SD=.62) were on average
signiﬁcantly lower than peer-assessments (M=4.51, SD=.38, F(1,
61)=4.94, pb .05, η2=.75), when controlling for gender, age and
ambulance driving experience. There were no signiﬁcant interaction
effects. High ratings on overtaking indicate safe overtaking behavior,
which means that peer-assessments indicate somewhat safer over-
taking performance than self-assessments.
For the assessments of driving competence, the average self-
assessments were compared with the average peer-assessments
(see Table 8). The results indicated that 39% of the drivers rated
their competence in the same way as their peers did. 46% rated
their competence as lower than their peers did and 15% rated their
competence higher than their peers did. There were no signiﬁcant
differences in self-assessment accuracy between inexperienced
(1–5 years) and experienced (6–37 years) ambulance drivers. A com-
parison of males and females indicated that females underestimated
their competence to a greater extent than males (χ2=6.52, df=2,
pb .05). 67% of the females rated their competence as good whereas
the peer-assessment was very good. For males, the corresponding
percentage was 47%.
4. Discussion
4.1. Psychometric properties of the questionnaires
The aim of the present study was three-fold. The ﬁrst aim was to
develop and examine the quality of the ADSQ and ADPQ. Some
items in the questionnaires were removed due to poor psychometric
properties and poor variation. The remaining items demonstrated
variation in responses and fairly sound psychometric properties. The
internal consistency was on acceptable levels for four subscales in
the ADSQ measuring perceived driver competence, self-reﬂection,
rely on other road users and safety attitudes. For ﬁve of the subscales
that measure driving performance and driving style in the ADSQ (in-
tersections, closing in, overtaking, speeding, driving style to hospital)Table 8




Very good Good Acceptable Somewhat poor Poor Total
Very good 21 28 4 0 0 53
Good 7 6 0 0 0 13
Acceptable 0 0 0 0 0 0
Somewhat poor 2 1 0 0 0 3
Poor 0 0 0 0 0 0
Total 30 35 4 0 0 69however, internal consistency was low. Generally, those subscales
with low alphas contained fewer items than those with higher alphas.
Since Cronbach's alpha depends on test length, one way to increase
the internal consistency would be by adding more items. Given that
these items measure the same construct domain, internal consistency
will increase. Another explanation to the low alphas in the driving
performance subscales is that the items in these subscales ask for
more speciﬁc situations, compared to those subscales with higher
alphas, which cover more general situations. The variation in the driving
performance subscales is larger than for the subscales tappingmore gen-
eral content, which affects the internal consistency. Although one possi-
ble explanation for the low alphas is the few numbers of items, the low
alphas also indicate that items in these subscales might not measure a
homogenous construct. Thus, the subscales need to be revised and pilot
tested again to examine whether additional items would result in ade-
quate levels of internal consistency. Because of this, the results from
these subscales should be interpreted with caution.
The analysis of the ADPQ indicated that three subscales (Intersections,
Closing in on vehicle in front and Speeding) demonstrated poor psycho-
metric properties. Therefore, these subscales were excluded from the
ADPQ. The revised ADPQ included two subscales of driving performance
(Overtaking and Speed adaptation) and Driving performance out on a call
and Driving performance to hospital, as well as Driving competence.
For these subscales, the levels of internal consistency were accept-
able. Thus, both questionnaires indicate that the subscales of Driving
in intersections, Closing in on vehicle in front and Speeding are problematic.
The items in these subscales are highly speciﬁed and tap driving perfor-
mance in speciﬁc situations. A good topic of a future study would be to
revise these subscales by adding items and examine how this affects the
internal consistency.
The inter-correlations between subscales in the ADSQ indicated
that most scales were positively and moderately correlated with
each other. There were generally moderate and positive correlations
between the driving performance and driving skill subscales. This
could be expected since the scales are measuring different aspects
of driving performance and driving style. The driving competence
subscale was somewhat less related to aspects of driving performance
but more strongly related to driving style, which makes sense since
driving style and driving competence could be expected to be more
theoretically similar than driving performance in speciﬁc situations.
The inter-correlations between the subscales in the ADPQ showed a
similar result, the driving performance and driving style subscales
were positively and moderately correlated, whereas the driving com-
petence were somewhat less strongly related to driving performance
and driving style.
In the ADSQ however, the subscale of self-reﬂection, had weak or
no correlations with the other subscales. This indicates that reﬂecting
upon one-self as a driver is not related to one's self-assessed driving
performance, driving style or driver competence. This is an interesting
result, since one could expect that those who more often engage in
self-reﬂection would display safer behavior and perhaps higher driver
competence, since previous research in self-assessment indicate that
accurate self-assessment and self-reﬂection are positively related to
expertise in an area [27]. Other explanations to the weak relationships
are restriction in range and low levels of internal consistency, which
attenuates the inter-correlations.
The subscale that focuses on whether drivers rely on other road
users was moderately related to most of the other subscales of driving
performance, driving style and driving competence. This could be
expected since the subscale taps behavior related to safe driving when
overtaking and closing up. The subscale of safety attitudeswas positively
andmoderately related to the subscales of speed and speeding as well as
driving style out on a call and to hospital. This could be expected since
the content of the items about safety attitudes are related to speed.
For self-reports of behavior, one possible threat to the validity is so-
cially desirable responses. Research on self-reports of driving behavior
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problem [28,29]. In the present study, the comparison of self- and peer-
assessments can be used as an indicator of whether the self-assessment
responses are affected by socially desirable responses. Therewas a good
correspondence between self- and peer-assessments, which indicates
that socially desirable responses in self-assessments are a small problem
in this study.
In summary, the psychometric evaluation indicates that the re-
vised questionnaires work fairly well. Most subscales display sound
psychometric properties, although the reliability of the driving per-
formance subscales need to be improved. The inter-correlations be-
tween the subscales of the ADSQ and ADPQ provided some support
for construct validity as subscales that theoretically could be expected
to be related showed rather strong correlations. However, the results
indicated that there was no relationship between self-reﬂection and
driving performance, driving style and competence in the ADSQ.
From previous research on self-assessment, self-reﬂection can be
expected to correlate with self-assessments of competence, at least
since their self-assessments were rather accurate. Therefore, the rela-
tionship between self-reﬂection and driving performance should be
examined in a future study. In addition, further studies are needed
to gather more evidence for construct validity of the scales and to
rule out the possibility that subscale inter-correlations are not due
to common method-bias. For example, the questionnaires could be
combined with interviews to obtain a more nuanced description of
their item responses and to obtain evidence of construct validity.
4.2. Ambulance drivers' self- and peer-assessments
The second aim of the study was to examine ambulance drivers'
self-assessment and peer-assessments. The results suggested that
drivers rated their own driving performance as safe and their driving
competence as good in those areas assessed. Peer-assessments pro-
vided a similar picture as the driving performance was rated as safe
and the driving competence was rated as good on average by the
colleagues. These results have to be interpreted with some caution
however, since the psychometric analyses indicated that the reliability
for the subscales of driving performance were rather low. Moreover,
the self-assessments indicate that drivers reﬂect on their driving fairly
often and that their attitudes toward driving are fairly safe. These ﬁnd-
ings are positive from a trafﬁc safety perspective, since an accurate
assessment of one's own skills may be assumed to be important for
safe driving. An accurate self-assessment concerning speed and speed
adaptation is especially important because of the risks associated with
high speeds.
4.3. Accuracy of ambulance drivers' self-assessments
The third aim was to examine the accuracy of ambulance drivers'
self-assessments by comparing self-assessed driving performance
with peer-assessments of performance. In order to get as reliable
estimates of observed driving performance and driving competence
as possible, only those who were fairly conﬁdent or very conﬁdent in
their peer-assessments were selected for analysis. Still, the reliability
of the comparison of self- and peer-assessments could be discussed,
since the assessment of one's colleagues driving performance, driving
style and competence could be difﬁcult. The psychometric analysis of
the peer-assessment indicated that the driving performance was
particularly difﬁcult, as these subscales had low levels of internal consis-
tency. Thus, one can questionwhether the ambulance drivers are able to
make reliable assessments of their colleagues' driving performance. The
ratings of driving competence showed that both self-assessment and
peer-assessment showed little variation, which resulted in high levels
of accuracy of self-assessments. Therefore, accuracy of self-assessment
should be further examined in a sample with greater variation in peer-
and self-assessments.Compared to previous studies about self-assessment accuracy, the
results from the present study indicate that drivers are very good at
assessing their own skills, as there was a good correspondence be-
tween self- and peer-assessments. 90% of competence assessments
of both peers and drivers are in class very good or good competence.
The results indicated that a larger proportion of females underestimate
their competence compared to males.
The ﬁndings from the present study indicate that the ambulance
drivers are good at accurately assessing their own driving compe-
tence in comparison to novice drivers. Research on novice drivers'
self-assessment accuracy shows that between 35 and 70% of drivers
in Sweden, Finland and the Netherlands overestimate their driving
competence [12,13]. One explanation of these differences in the propor-
tion of overestimation might be that most of the ambulance drivers-
participating in the present study are experienced drivers, and that
they therefore are more aware of their own capabilities and limitations.
Previous self-assessment research indicates that expertise in a speciﬁc
ﬁeld is related to more accurate self-assessments than incompetence
in the ﬁeld [27,30]. Moreover, studies indicate that novice drivers tend
to be more conﬁdent in their skills than experienced drivers [31,32].
Based on this it may be hypothesized that self-assessments will be
more accurate among experienced ambulance drivers than among in-
experienced ambulance drivers.
4.4. Limitations
The present study has some other limitations that need to be men-
tioned. The sample used in the present study was not a random sample
from the population of Swedish ambulance drivers. Hence these results
cannot be generalized to the population. The drivers participating in
the present studywere employed at two ambulance stations in northern
Sweden. There might be differences between drivers at ambulance sta-
tions located in different parts of the country as well as stations located
in small and large cities. Moreover, males were overrepresented among
those driverswho participated in the study. Due to the underrepresenta-
tion of women and inexperienced drivers, and because of the relatively
small sample it was difﬁcult to examine whether the amount of ambu-
lance driving experience or gender had any effect on self- or peer-
assessments. In order to further examine the level of peer-assessed and
self-assessed driving performance among ambulance drivers, a random
sample of ambulance drivers should be drawn and the questionnaires
should be administered to this group. In such a study it would be inter-
esting to examine whether there are differences in self- and peer-
assessments as well as self-assessment accuracy between inexperienced
and experienced ambulance drivers, as well as between males and
females. Moreover, it would be interesting to examine whether there
are differences in self-assessed and peer-assessed driving performance,
driving competence and driving skill between ambulance stations in
large and small cities.
4.5. Further studies
Research indicates that self-assessment skills are important for
development of expertise and that self-assessment practice is related
to more realistic assessments of competence [33], which in turn may
be presumed to affect driving behavior [15]. Based on this, it is impor-
tant to include training of self-assessment skills in the ambulance driver
training. Research has suggested that the use of self-assessment scales
can improve self-assessment skills [2]. Therefore, one potential use of
the ADSQ is to use it in driver education in order to improve the self-
assessment ability among ambulance drivers. Another application of
the ADSQ and ADPQ is to use them for evaluating effects of driver train-
ing on self-assessment accuracy. In that case, the self-assessment could
be compared to peer-assessments before and after a driver training
course. This strategy was used by Albertsson and Sundström [26] in
order to evaluate the effects of insight-training for ambulance drivers.
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lance drivers. In Sweden, driver training of ambulance drivers has tra-
ditionally been focusing on improving maneuvering skills. However,
focusing on skills for self-assessment is promising, because research
suggests that improving self-assessment skills has effects on improved
performance [14]. Using the questionnaires developed and evaluated in
the present study for examining the accuracy of ambulance drivers' self-
assessments could serve as a starting point for discussing ambulance
drivers' perception of their skills and for improving the accuracy of
their self-assessments, which would be beneﬁcial from a trafﬁc safety
perspective.
4.6. Conclusions
In conclusion, the psychometric evaluation indicated that the
questionnaires work fairly well as measures of self-assessed and peer-
assessed driving competence and driving style among ambulance
drivers, but that the reliability of the driving performance subscales
needs to be further improved. Moreover, self-assessments and peer-
assessments indicated that the ratings of driving performance in this
group of ambulance drivers are safe and that the driving competence
is high. Amajority of drivers also have an accurate perception or under-
estimate their own driving competence, which is positive from a trafﬁc
safety perspective.
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